Downregulation of IDH2 exacerbates H2O2-mediated cell death and hypertrophy.
Reactive oxygen species-mediated cell death contributes to the pathophysiology of cardiovascular disease and myocardial dysfunction. We recently showed that mitochondrial NADP+-dependent isocitrate dehydrogenase (IDH2) functions as an antioxidant and anti-apoptotic protein by supplying NADPH to antioxidant systems. In the present study, we demonstrated that H2O2-induced apoptosis and hypertrophy of H9c2 cardiomyoblasts was markedly exacerbated by small interfering RNA (siRNA) specific for IDH2. Attenuated IDH2 expression resulted in the modulation of cellular and mitochondrial redox status, mitochondrial function, and cellular oxidative damage. MitoTEMPO, a mitochondria-targeted antioxidant, efficiently suppressed increased caspase-3 activity, increased cell size, and depletion of cellular GSH levels in IDH2 siRNA-transfected cells that were treated with H2O2. These results indicated that the disruption of cellular redox balance might be responsible for the enhanced H2O2-induced apoptosis and hypertrophy of cultured cardiomyocytes by the attenuated IDH2 expression.